Report  Documentation  Page 


Form  Approved 
0MB  No.  0704-0188 


Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 
VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  0MB  control  number. 


1.  REPORT  DATE 

30  SEP  2003 


2.  REPORT  TYPE 


3.  DATES  COVERED 

00-00-2003  to  00-00-2003 


5a.  CONTRACT  NUMBER 


5b.  GRANT  NUMBER 


5c.  PROGRAM  ELEMENT  NUMBER 


5d.  PROJECT  NUMBER 


5e.  TASK  NUMBER 


5f.  WORK  UNIT  NUMBER 


4.  TITLE  AND  SUBTITLE 

Development  of  Oceanographic  Sampling  Networks  Using  Autonomous 
Gliding  Vehicles 

6.  AUTHOR(S) 


7.  PEREORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES)  8.  PERFORMING  ORGANIZATION 

Physical  Oceanography  Department,, Woods  Hole  Oceanographic  report  number 

Institution,, Woods  Hole„MA,  02543 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES)  10.  SPONSOR/MONITOR’S  ACRONYM(S) 

II.  SPONSOR/MONITOR’S  REPORT 
NUMBER(S) 

12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  unlimited 

13.  SUPPLEMENTARY  NOTES 

14.  ABSTRACT 

Our  long-term  goal  is  to  develop  an  efficient,  relocatable,  infrastructure-free  ocean  observing  system 
composed  of  high-endurance,  low-cost  gliding  vehicles  with  near-global  range  and  modular  sensor  payload. 
Particular  emphasis  is  placed  on  the  development  of  adaptive  sampling  strategies  and  the  automated 
control  of  large  glider  fleets  operating  within  the  framework  of  an  autonomous  oceanographic  sampling 
network. 


15.  SUBJECT  TERMS 


16.  SECURITY  CLASSIFICATION  OF: 

17.  LIMITATION  OF 

18.  NUMBER 

19a.  NAME  OE 

ABSTRACT 

OF  PAGES 

RESPONSIBLE  PERSON 

a.  REPORT 

unclassified 

b.  ABSTRACT 

unclassified 

c.  THIS  PAGE 

unclassified 

Same  as 
Report  (SAR) 

3 

Standard  Form  298  (Rev.  8-98} 

Prescribed  by  ANSI  Std  Z39-18 


Development  of  Oceanographic  Sampling  Networks 
Using  Autonomous  Gliding  Vehicles 

David  M.  Fratantoni 
Physical  Oceanography  Department 
Woods  Hole  Oeeanographic  Institution 
Woods  Hole,  MA  02543 

Phone:  (508)  289-2908  Fax:  (508)  457-2181  Email:  dfratantoni@whoi.edu 

Grant  #:  N00014-00-1-0256 
http  ://glider  .whoi.  edu 


LONG-TERM  GOALS 

Our  long-term  goal  is  to  develop  an  efficient,  reloeatable,  infrastrueture-free  oeean  observing  system 
composed  of  high-endurance,  low-cost  gliding  vehicles  with  near-global  range  and  modular  sensor 
payload.  Particular  emphasis  is  placed  on  the  development  of  adaptive  sampling  strategies  and  the 
automated  control  of  large  glider  fleets  operating  within  the  framework  of  an  autonomous 
oceanographic  sampling  network. 

OBJECTIVES 

The  primary  objeetive  of  this  program  is  to  demonstrate  moderate -term  (weeks  to  months)  operation  of 
multi-vehiele  autonomous  glider  networks  in  blue-water  environments.  Seeondary  objeetives  inelude 
eontinued  improvement  of  multi-vehicle  communication  and  control  systems  and  the  development, 
implementation,  and  field-testing  of  adaptive  sampling  algorithms  and  sensor  intercalibration  schemes. 

APPROACH 

We  are  collaborating  on  the  development  and  field-testing  of  both  battery-  and  environmentally- 
powered  gliders  constructed  by  Webb  Research  Corporation.  In  addition,  we  are  continuing  to  develop 
multi-vehiele  control  and  management  systems  using  conventional  battery-powered  gliders  and 
eomputer  simulations. 

WORK  COMPLETED 

Initial  sea  trials  of  an  environmentally-powered  glider  were  be  performed  in  the  Bahamas  (Tongue  of 
the  Oeean)  during  winter  2002-2003.  After  analyzing  the  results  of  these  trials  a  next-generation 
prototype  has  been  designed  and  is  presently  under  eonstruction.  This  vehiele  will  be  tested  at  sea 
during  winter  2003-2004.  Major  improvements  include  addition  of  a  servo-controlled  rudder  for 
improved  lateral  control  and  reallocation  of  internal  volume. 

We  have  completed  the  development  of  an  integrated  glider  data  management  system.  This  system  is 
now  in  routine  use  in  our  laboratory  and  has  been  linked  with  a  web-based  front-end  for  near-real-time 
data  distribution  via  the  internet  for  integration  with  assimilating  numerieal  models.  We  have 
developed  a  desktop-based  mission  simulator  whieh  allows  efficient  prototyping  of  adaptive  sampling 
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algorithms  and  multiple-vehicle  interaction  with  arbitrary,  realistic  environmental  forcing  (winds, 
tides,  currents,  etc.).  Iridium  satellite  phone  is  now  the  primary  means  of  bidirectional  vehicle-to- 
shore  communications.  The  system  is  robust  and  capable  of  providing  truly  global  operation  of 
autonomous  networks. 

RESULTS 

Operations  in  Tongue  of  the  Ocean  (Bahamas)  and  Buzzards  Bay  (MA)  during  winter  2002-2003 with 
one  environmentally-powered  vehicle  and  three  battery-powered  vehicles  yielded  approximately  350 
total  hours  of  automated  network  operation  and  nearly  3000  vertical  profiles  of  temperature  and 
salinity.  Improvements  to  glider  hardware  and  software  stemming  from  these  field  operations  have 
resulted  in  a  network  control  system  which  is  now  ready  for  operational  scientific  use. 

IMPACT/APPLICATIONS 

Continued  development  of  multi-vehicle  network  operations  will  enable  efficient  measurement  of 
transient  ocean  phenomena  such  as  mesoscale  eddies  and  fronts  and  streamline  distributed 
environmental  observations  in  remote  or  hostile  locations.  A  network  of  gliding  vehicles  will  supply, 
in  an  efficient  and  cost-effective  manner,  high-quality,  near-real-time  environmental  information  for 
operational  ocean/atmosphere  forecasting  and  model  validation. 
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